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t 

\ *»\\'\* ,__a Mj )fl ■" SA-&J j-jSLjJaJ-ujI 'f- ' -"g ' I \S_ui 



: <^^ J! j 

(jj jiLuUji <LlbLui Ua 
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: Carl Sagan C^-^ 

sjbsJlj (ic!>yij ojtj>— Jl o^i J*jj j^jj 51 r 5 
. W»jj*' t>»j ^ o* Jjjj ^j*^ 1 >hM j ujj*^ 1 
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. (Mouseion jj^j-) *-^jJI 

Jjl J V— l£jS1I (j-lc- 4-Jj.la - kr-i 1 ■%. ^j Jlc- AjjjJouiVI 



(jjB niVunj frL*l»Jl <j— a * *~^ * {J&A& 1 .14 jji (jilt 



6. 






y— *J Muses dl jj£* (j-**-" £-i *frW Jjju ^ o 1«i* li n « ' jj^-ij* (*) 

Museum < - .* K l^j* (ji"&j - Ju Ltjs lj nffl Vin j - <ijmJl j (j>iill 4$ll 

• Music j 

£) -■'■ *j- ■■■'' L> ' *■ --j* 1 *^.ljJI £y* A|1«H ,-i " > i-»"u " <a]£ (Jim 'inn 
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^SL-utyl 1 A jjJla. 4 — #jjVl Sjl—JaaJl jLS L-aLx 

j ■>*■« (_>ia_;l LT"^ tluilx- 4jjfLaJl o-iA (jSJj 4 * i UjLaj_)ll j 

j-A 1—a 1 fi oAl (J_ xJ aJIjuI ^jx L^_>^-< ij^l- ' Cy° frl-alt 1 *j» 
J_jS ^ J.t.rf'ya (jjl g-AJ U^ "^J . U^' W^JJJ W^ 

jjJa^lil j Thales cW^ 3 <J** ^ uiJj* - ^' "-*j^*-« 

. Pythagoras o-jj^^j Plato 

R. Kipling £-4£ 4-Jjk L-jJJjj . 1 — Ijlc s±jjc. 

: JL*-JI 11a ^ jUU. JjLS -UlS U J\ jj*jj 
Ciil jjill Eratosthenos o*S4^jflj$ Jll ^iL^ytij" 

^-kjji f-—j </UI Hipparchus u-j£jU}A «iUill 
f_k ^a-J ^aj ^Ul Euclid o»±M j * CjIj-b-JJ 
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(jjj_uaJl (JJ--1I ijj'j' _r-* cLoWl Lg_J _1_C { Jj\\ 4_u_J$JI 
<JLui* ,e-9 jJ-i.VI jJ-aJ La-ic. .A*-" '-£-<- Jla t£-^J 
t " (">A mV^U j^ySL (Jj^Ja ._>jj V _ j^V J*" V^J 

jjWtfl £__aj<_£J_l Dionysius of Thrace u-jhwj^j 

4_«_9 Lo f-lxJI l__$J f_Jj i-iLjjilll fJ=J L__k_Jl <_£j$JIj 

i_>ii_jlj £--_l J tiiJjl ^U ^jjmjII ^ic jj! Hirophilus 
tjjj^— *j t^&\,...uiA]lj cL_£JJl j_ Lo j_a __j£jI ji i__l_ll 
U-^ M-- 5 J J Automata ^jjj 1 ^^ lJ-M Heron 

j^iij — jJjJjjij t 4.,, j^j'iKjmll dl_c.ljja.Vlj -jLjjjjjJI 

^-ill -jL_Ljj^>1I _jL_-U_a ^jj (/iJlApollonius 
_)_& Kepler _A^ -_L_ol _p _jjiL_iI __*j L<^9 <____a_ol 

(jj_i~__ijl ^jjjLc-j (_L— 1 1— -a Jl Liftj p C__lj£jl ljIjIa- 

fJL& !__■__ _£_=. j i i-abjll Sj5U& ^Jac. i Archimedes 
4J_J -a Ptolomy (Jjjj) mj^Vij 1 jiljiaJI j >■*! li!l 

<__Ajj]I j i_U_1I 4__lc L_aJ CjUr-j u_il& j "jJ-u-.-JI'' 
Ci\_u_aLjjJlj _>_loc. jJDLJI <_jl_i_JI Jji Hypatia ^j'^;j A 



»__U ^ill c J !UH .■u^.i ^^aji (J_ljB lijcli JLS jUj__ jj_£ ^ (*) 

. 'j«_JI VJ ... flyt j__M -<-_y J 4_. 
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— l g;-v J UJ*3 j j — 4J j JjSjai'y I 4aj£x Jfr Cl3 j*j 

JJ^ Ajbj3=wo £_>uu ^15 ^s j Cosmos l^j-Oj^ ts^AJ 

j. &Ja pL_jjjs ^Jl — c j — a j o j__Si (3^^—^' ' uW^ >-» 

ts— ^ . 4-4?^ f'j — fr ' i-i* if-*J* j»L- * Astrophysics 

t'l'll ^ 4 iji^all (jl I jjj i nTi l_«u LskJ^jAJ «jol_j__jj]| j-clLo 

1 — gjla* jl j- — 9 Jl — St j jjlakl—fcjj J jL_£ Jl ua j A. jlr- 

tlil— uil jJj till jl j^. (j-o L$j2 jl J l—oc JjAj-qSjJLj lAla^ 

L* jjX. * ^t_ll_j£ (jJc t^UJ OJU l"^.^.^ aj ^ i'iUI *'<lj 

jjjSjII i^jUS cdJi a*j Cj-j( j pj . J,..iKnflH to* J »U 
_ <LLJI j^l.^J Jl 4ij*JI ^ jji^ll cjLil j c j^j-JI 

<C.j_ui_ja1I Lj-aAlj) A-sJ j* ^j^o ^_J _^julJj L-o Jl ilj^ai 
g f fl'ml lj t !".Lj . vJ l fJaJI (ja-iJ AjLia, ■'» "'"j ( _Jj]| aJxll 

J-lfill j Jjatitt Jl * ^.^Jl Jtl j5 Jl 4 jj^l J^ 



jkij ^>— Jl jja jfiill ,^i »js)i j J.ii ImhiH I i» j- Ciiai] J-..'....-. (+) 
. flail »ljj (m-A-V' JJ jc£ ij^-^ 'i j'" 

(**) Cosmos, Carl Sagan, Random House, New York . 

. ^4j«ji a * !""* * ■ i*jtf— j L»jj#" « <-rfjiB ^jjj&jyi iiii* (*»*) 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



" i-jLjS ^_J -US 11a Cj-a LjL> c__._5 __.j . ^JijJuJj\ 

(_j( j^-JS-l j qa jl i_ji=_jj Ullill At.lbJ La j ^JuiLaJs-l ^^ 

-) j >^ j-A l_jL__UI Iajs i. a, \$* jl _jLiJI <j_e. "^c. 

^1, jft/sll ) c__J_Jl p jj-3 -u-J ^_a Q_=u__i__l- /^k-oUl illuul 

. ju^J :>ui_- >b Jj*> jxi. __j_o _^ j ( < AnjK Vi 

(jjA-AjL-aivicJl 0A ^ _>>_ a _>._& (J_l£_ jjll ^\_l___j -Jill <L-£aJ| 
_^___*j l_jL»£_j_ i _>aj — a-« I linj' t-Jij _j-Aj t frLalsJI j 
(_3-__i___ (5A_ja 4J-----I "---^f ,_-JI /__! jc j^J .* -1s__SM 

<Cj._=__j Lo a_-_ ,_- U___) <_jL9jl«_4_l _^ ujIjSUI ,__ $,_=_ Ia* 

f-j ,> J— >jg_<-H l__^J j_5j-_a_jl AjxiAVUl _)»_ll /___) t*_aJjx |jx 

ei_A yj fv^oi jj ^1 jJl L_iL___-_l ^J-J j ^J 4_£ jlLj 

,4-j j-u-Lj^ I 4___v« S jla ; j___a 7"tJ)U (_>* 4JJ-_a-Jl . j-iJI 



j >_m3I A_')jflW . ,ji — -a Lrv j^__ . <j_j__L_Y* *"£^" <^* f^ (*) 

> -.sa . l _ J \__iii___i 
U 
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L_J_1 



Alexander the Great 

La *_J**Jl < J 1 Ml t oAJI j JjLu jV^.^I ^_j9 



I j ( <i_ui jJL-a aX- j t 4_j£jj Philip V (JtiAry ll 

J_jL < j_iA^lall pl^uc-l JLaJI («J ^Jla i t. jXgj djl^_=L.VI 
C^ tin' ^) c ^ ^ u^^i* ^'^■i'^i (j^j ^Jj . .ill jll 

AJJjJ r»J-?+J .f.(J ^° f^- c ^j'jjC. J.\J^u)VI I^J 

*■ ^-- jl jSLjI .Ixj _ l^jlt jjl^jLjjIJ (AjjLjjjll) 4-nls (Jc 
1 Vnj . (jjij_ill .^ \'n AloaJ l^jlJ Ljjj jjS * ; ■ -"* <liiij| 
,1_S I 1-iItn <JJJ». ,J) iij .IS jV^mVI ^jl ^Jj^jjaII jj hi ) 
(3 n><->") (j-lt JcLuU AJj 4 ^jj^iLiJl i_iil}3 ojlll j l^juJaj 
4_iuaj p j^Jtual Ll*a IJoiJj jjlS UjujI j_)c- tjl S J^ill e^A 

.e^llj 

jLjjJI |» ^- > 1 Antipar jW"' ^^ j-aJSu^M cfljj 

^jLujjill ^j* ^ O ♦ ♦ j el mi aII ^ ^ Y « t « ^j^a lil £j 



W 
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ljjjL-9 1 5 • « • j dLAajI jj_« £ • • • • <jl* j_A li,i j 

i <;V j-ll ljL«uJ=J (ji-iaJI djIjLja ^h Ji-&j . U-"! u-lj 

j V^ "i VI till j j_ji j_SJlj ji -;k\l ; *jl-n mi ^jj 

y— k l_j ^^ jVi<; M.yi oi j i n'ii cui_s 

j^J $.1.1X^1 (JJ-SJ f-C- J 4-a_uila. <Lj_ujjU]I 4_Jj_j]al Jf*yi 

^ Paramenio ^>' jW fjkil l »^ ^-Jaj jlS . j^xll 

, JLuiL^Jl 

' Darius uH'j-Jj^ «^i*H ^>^a AjI j jc. 4jI$j ^a 

Jj , „i-vll tJ-S-HJ (>-^j jOJS— uj"yi tl)lj_5 t jjiijjll tiLLa 



u 
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=Jj JJ-J-a A-JJ-la diajli O-^J ^J j g- 1 ■'.' (J^J-Wj ^ t' - 1 ' j0 
.A \ \ Jlk-J j^jS-ujVI Ji-al-Skj .^,(3 YTY i „'<Mi r> ^1nln-"v > n l 

_ ■•v^. i ,", i ,i jjii. uij j=ji lU^ ijy^- S j& 

(Jlijj Jj . l_uSjIj Luc- ij\& Aj\yt,y^ja (jj,Vii,ci jjl rt-jjUil 
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^j Lijj«- Oj- 9 ' ^-ty 1 lM JiA * ^ <^ U 1 * ^ (^ 
jLS Ua j-*j . Zeus u-Jd J ^VW J^^ O^j u^ 1 
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Nectanebo II .g^ j.u'^V' 

Ptolomy I Soter (>>*) JjVl owiUaj 
.f.ii^" - .f.^ nv Saviour ^J 1 J oali-oJI 

J ni« ^£a. jjJt JjSuuil t <_Jjjlal jia'yi 4_iia=k. SjLa 

*5L_u j_^I 4 Lagus l^j-V^ ch' o*3 *j\Ui <jjJu-o 
(L*_ui]) e^JI j t"i *>jJ5 1 ,rtVir. ^LaLi. ci'il^ Amyn o**' 



>n 
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iJ^J- (jr - ^ J^J-^ <-)j^' jjaj-ajlLu j£Ll*i! ji ^»j 

^ "»*j t5-« ^ . f. (J ^ ' ° <»' — C- JJ — «* JJ ^ S J L-a-o 

1 . '*-^ «-^j ^V jj <L-al jSa.1 j-e-ti j Satrap "^L^" 
,jJ) jVI j- 4 Patanut CjjjLjL ,ja J -u>V j o*jj*1 

J-k-3-0 4_£1a* tluLSj .» (J V • a\—C ^j..L...r-.l J ^jljLuJI 
fl~C 4 'lU*iMj (_£.i_A jj-lc VJJaLjJ j I jjiityl jJjS-uVI 

t'ul in'inl <_j]l <Jj^-M j-^-I k^jLSj LalSij ij-^j- IaI jSI 

. t*UU*ll (jsJJ ^ilau Jli*S fit 4jLoj>£ 

JLxj iiljl_juJI j* IjjOc. jjj-j JjjH tjjijoj.Ha i <JiJ 

£ — « Li-^j -n-fc ( j i no ^-S^ L5 -lc- fr^j'i inVI j_x 4_j£-aJ 

xjuj jX£^Jj[\ SLij iju CljjSj ^1 (jjj£i\ iM^mW 

. ?rl j jJl j A mljMiilj 4_jSIa* g.j. .mi jj JJ (Jj^jj ji (J*^* 3 

Theoxena Li?-£_j£ j Arsino II ^ jj^>j <j^jj £ jja 

. *jj -^-^ 1 jj^ i> cP) Antigone uj?^"' j 



TV 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



^j ^Ma-o (^Ic a£L Bemice o^ji^jj £j* .?.<5 
_ 4lu, Ju^t ^c-j ^jJl LJjl^Ls^liI Jjc .^.jj YAo ^Ix. 

All b jijcl j ^"^L^ijjl^ii <ty I Sj\jc (_>i)jila jl jSJj Ajal5aJI j 

AajIHI i_ul5L«]l cLijJlj Mouseion *■ i^'ull eLij) 
Lij> y'<« * Lul£ -u-ii JjVl t >-_y<uliij jl£ :fij 



jaj i^iJI Osirapis " oyJ joJ" f-J t> Jtfj*^ j*j (*) 



rr 
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Philadelphus (lh^-^M) ^j&1 CJ**^* 

lv^J" «^* ^ Arsino I cAj^' j^J ^JJ j ^*^ 
t y*-^J <*P — « £ j J-J ^ C^ 1 W-W Thrace) 
lj^j j^Jj (jr-yUI fLJl ^Ijjll IJa {**» . Arsino II 

\_^j^k.| j i _Jji\ ujLjjm k*ii\\ 4_ijaja (jjjil^AjS j$Jjl 

l?j ■ ■ *»fl V^Jj ^jj*" «j* *> jj>j £**jj » jjW-^ 1 t*UU*ll 

<iLb ,1m i^tJ -CJSlj . <jjj»JI iji jaJI -Uij LjJjsAi j 
jja-jjjj A-aul ^lj j ^Laj} Ol jlai. ftk\ ,y* jlS <jjuiL»jLi 

^^Sjiijl jjiill e j^x. ^j ^LJa j_4-« U«-«j Bemice 
l>* j *j^j *— -^ £ jj * — ■£ Antiochus II ^I-jH 
^ ) JtJj^ ^° ^ J) Eurogetes <j4^jjj!» ^jH 

.(eft" 

t JU»Jl j ^jja^UIb <pc jj-m Cul£ Jia tj^yijull <il<L 
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pLaldlj plj*_ill pi jS liLUil j^IjujIj jj-Jall J j»_$l*Jl 

4_jjl jjx x-ojc-I j "Lie \aJl i_jjI£jJI_j 2fXAyi *-k"\A\ *-uijj 

.iIjLijJalj^lj 



Eurogetes (u^yajjjj) «^i lpJ*^ 
<<r Jill 4_$Jyi JjjL«j i^bu-ujl tj-* 4 4_i« fl£i£)Ll Bemice 



\o 
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Philpater (jjb^La) fcjIjJl lp J^^K 1 

viljLjfcxjl o-Uk iljjOAJj _ . jl . W.l » ■ "'^"''1 a (Jj T W ale- 

Epiphanes (o*H^') u*«laJ' ch,***^ 
^1 <LL,J! JLiub <_WJI ^i j jjill l!uL_£ 

CiJl £ . f-t 5 ^ ^1 p l c (<p _Jj . JaX-Jl cjL-tlj^aj 

dl jLn-ol fj^llj ^^"^ T^J ' ^j\^ a "'^ 4-aj-aUJl t ^uLa^ 



Y1 
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Philomater (J&*J^) <j-Jl**ll lk ji^K 1 

|»1_C. jj^LuJl ^J . ojllf iJ tllLa (j-J2k. 1 jnl Jj Jji.Vl ,-flJ 



TV 
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{-• ^^ fL-e- JJA. j*a* Physcon jj^ 3 f^ 



jS_u) 






Cleopatra \J^iS& 

.Mi r, -.?.<J^ 



I'll .,4 La Jit J l (j-oLJI (jMjOJlh.* lgj"tl *-« <£jLolo Jj-ax 
t 4 jjLojjll A — JjjJal jfaj/lj l,„ g'lfoLc- i^-pjli 1 fl -<■* 

(j-l 1 Pompey c£L*jj e j^t j^*ji lpj^ji -O^ Ljuc. j 

A—La*. <-1^_>j *-1sj / ) j> AjjYi^ my I i —S CjJjII jaxi 



Y<\ 
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•jjWj^ ^j'jj Caesarion j j * ■ ^ j-*-sj3 4jaJ 



^jjjLjiSjl 0j j_c. ij-SJj Marc Anthony j-AA»j' 
4-i j-^ lh^ j-£*j^ til jL« ^« Igjdc. Jiluil Octavios 



.(jbull f«u 



.4JILJI ^ ^1 1 jSaj 
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j 1 -^ j;Sfi _p-J^ j \i j-\'i .-Jill ,-jIj-JIj (JJljJ! (j_ij 

(jail jj frL&j JLi (jlc L$j£ a«j (jAjjj Jjl (jl^j , L^ia 

,_j cdl rl *'^' *-* »■>' (j^aj-iaij ,Jill <JJVI tliixjuoj yla-nJ) 
AjjV^ uiyi (-1 ji.i . (^j_jjLS) ^_uiVI li-frJ K nVill .lie 

4_*5! jll ^ujjfr jill <jj^JI Rhacotis l>^j^' J u^ 1 J^^ 
Pharoso* j J-* » J-d j*j J^=^ jjJU-aSII 1^^ 1 C5^° 

(j^a ^jLjjJIj L_jjj^Li <_i jVi^iayi a£Xoa (jjij j-"-^ <Lolal 
Laic TV j_ui <_a Sj_Sja3I j^<..,yt slij ^i,,:,', J 



n 
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. AjJLusuSVI j AuSlUl j <i*kllj Aj^LJI <a.jVl 4il£ i> 

i_i_JSj ( J-i j- LijSi L-£ ) jjJ xaw yJJ S jU jj 
Dinocrates of Rhodes o*-^Jyi* f*k*M <**.%* 

tjl L_^l« j 1 4__^1aII \~ ;'**■''■ (j^- jn inill _j nTin 

i- ji^ ' « ** 4 jLe>il -Lli^ll ^Ul 2-ull JJj VI 

. JjVi 

(jJJ 4_1)XJI t"io mf , A^JojC. (JjS\ (Jjia ^Ifr la^* > 
Lib j L*L> i (j n-itH ^Li*) Ljjjj Ull : ^yyub, *UJ 

*l£l^b jJUM ^ Ulfi J ^ >£l <4Lfcj jl£j I 
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- £J_*Jl Liilll v.nl >r. J_J jLiill lift ^-J^-aij pi j-A^l 
tjnj ajlViji jl£ 4JI JlL Jl!Lw A^Ja j jUill 4-aS jjlc 

4_a^!x. 4jj^Sl-ui^?I tliiii S.l_p& ijjj-* L?-^ tJ^ 

Ij-Sj* dj M .i A l^iSlj f( _uiUiyJI l^iyjj ^ '*_>?■ C oiaa 
^_fl 0*^ o^jjSII frUj . (/Jj«JI Ap.jjll AilSj J) j 

Origon uj^SjJ j Clement < "' '«K <_U* Ajau_uuJI 
l£' J-N <^- a 1 ■ * * * » 'j-i^t j Athanasios o*j*** '^j 

t,. ltvO 9 ,*l jj_jjlj gj „.nft]| 5 «;;!«. Jj-i. 1 . ^j.>»^ 

£-a jjjaj_uwJI LJJail j i AraS Jj"' J £-* L^J^^-ui 
u_l&U jJj^j ^LoJI pJ^ j*Vl ^Ij Ajj^l *t-i& 

iiiLujabjll A-JU. Hypatia W^W* iAO-j L^aJ *La.j 



rr 
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S^-j^Jl 4_u _£&& I ^.-jaJ! Jl^j cAS ^A\j <-oUll 

.4i*o»k]1 yh Neoplatonism 

J_^i La.i_jAJj Li^.j3_jjSj I jLuajJl jLSj . at. mil LiiiJl 

.^.i3 x a . fit jij*. ^jijii 

di-p. j^ic dJUjll OjJJI ^^ bj?.j* jlJiM Jt 

jj*n\ All (jj-ill ts-^- Cl.j5j 6 jLa^k.1 (jS3j ( (Jlj^jj f»rt^"i 
p Ljj .—A (?Ij *— ylS jj£j1a«11 jjUaluJI IgU'ml lilp. jait 



n 
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jLiVI fJL_& Ojxaj jLiiil LiLL Llj^a. t"it n^'ml 
^Ul Jean-Eve Empereur jjjf*' 1 -«j! u^ t^j*^ 

,-jLJill (Jjj—ajLUj til Lai] 4_j) tj-laj (JLloJ L_Lmu£I 

ArsillO J^'J' ^^-"" 4*»aj tiilajl 4jJLj (_JiaJ (JjjLojII 



To 
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luSX\ 

* 

^ »' 1 > " ja j Demetrius Alvalery l? j^' <_>"_« J"* 3 
ajiiJi]! Peripatetic (j^-***!! <uij^« ^ jjauijl ^^1 



cj-i: 



l£ll (JA tljlc._jA2k_« frlijSlj (C jJUli (JJjJJO-Ojp i^J 



Mouseion) oj^j^' *^j) t^c. jjjjmu JjVI (joij-ulJaj 
ejJJI j <^ciljjll titfL^* ^ Peripatetic ojjU-31 

■*« «" X_5 *_l*]l iliVl9-« ^ 4-JJjill .' Ji .ttS-H c_Jc.| 
. "aLx- 1 • • tfl-A ^jJt ii]LJA l^ wuJ *_jJajj l^Luil jj 



rv 
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.((JiUjI JjJ 4JVI -iJ»-«) *jJjl JxjJI t-& L5j^jM J L5^*]l 

eLjc. jj-jl^j \ )->l-> t\ (j\_£ 4_jij ^—jjiiail ^_)iill jJLojUI 



j 'I Q j j . A__uil j^ll tJliL_c.li 4_Jaj»j ±-uajA t '« -n'l-nll 

. aSMA IjJ)}\ fjk^jL ^ jaS cjjIS <j«jb ° • -V • 

t Ajj.Vv^ ui^M jjJJ C_JJ_A J a t( 3 V • • ale Lifil t*lj3 (ciJl 
_ (ju jiJjOLia je^jJI (JJJjnJlH; alJ Iflio 4-l^A aj 

<jjii t> ^jjLjjJi Aim jj ( ^1 ^*ii ) si jjsji ^_p 

4^=k.JJ Ajjlid i_£±jte L^M J ^ Jj*^ »^ f^J ' ^riJJ*^ 
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jail eld& L5 _lfr (_3-lia' liLWj 4 (j^i » n ( i (j i <i* . 

. Septuagint V'JV"^ 



(j^o £--a=u c_jJ&]I duLS Aia : 4_a j*-oil 2 ...tiUiti ^j_Ul 

jUlLjuiI 1 — «.lJG.j _ " jji_uJI l_lj£ " j_Aj 5-ijjLjII (jX-a 

Euripides o»j* — ajjji ^ — ^>° ^ *^ lvj — , hA^ 
Lja j lU«J j t-f&J Lipi t>* Aeschylus ^jLa-J j 



n 
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Muses ^ jj**tt 
j-*j Mouseion uji-^y ^-^ -U&sJl ^ (3llal 

(lj_xm) Museum 4 — jj^jV 4_^<J£JI jjj — ui_jx 4_a1S 
. Music j (jV-j* ^ j^V 1 J *£J*^J ^^^ 1 j 

Hesiod Jja-u* f-J-tiM ^L-Jj^ 1 jfrl^l <^-^ jSj 

' fljVi jV-Ual j ■ ■■■*"■ L$JU UjSi L»S ' ja, ^jft. ulil jjjLajl jjc. 

J^i ^jSjLx. jj-^3j t pjljll <^s^ Clio j& 

4— jaJ 1,1-1 j ( _ J aaloJI J3«_ii]l oJJj^a Calliope 'rHj^^ 

SoLc jj^-ajj ' 4-^ j*ji Sjijj-j 4 , 1i « ->\ 1 Erato j$ j£ 

. Lyre » j^S ^^ 

4_LLa. Six. jjj-^jj 4 S jljuoAi "ajc-UII Euterpe s-^Asi! 
jjL.n'j 4 LiisJ JSJI <jc "Ujl-iuJI Melpomene Ca^j^ 
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o-Wj-J j S.ujuJI jLaJSfl 4_p.L^a Polymnia W^_w 

^jl tS}\j l> 4- ijll 4-_ *jU-a Terpsichor j jftj ■ "j > 

. Lyre « j^ ^lal^ UjIj jj^-sjj « <J' Jj^' 

jj^^jj i Ljj^j^I *^Ji t <aasUI Sja Jll Thalia W 1 ^ 

-. ^^ -^ L&Ua Ja=lj yAj 

,<jjbuJI Urania \^jji 

Zeus lhj— O f-»-aM jl ^-4> £J jj-**ll jj-^«jj 
.(Memory SjSI J) Mnemosyne oi^j^ r^-^jj 

' iTVi.* <j* elujjj Ailiijo lK'j- 6 jj^ 4j&^ o*' J 

<jLjt] AJjOa p-fti (^jxjojal j Zenodotus of Ephesus) 
j^ ^jSL-qJIS eXj ^-j i (is jJiJ-oll U-uii ^ LujjI ^ 
^Llo xaJ tjjjx^j) Callimachos of Cyrene J}j$*» 

o^xj *U ^j "Panakes tables" l*jb>>a*J V j^ t^jj 

e^UJj Apollonius of Rhodes o^J J i> o - -*^-*? 1 

Eratosthenes of Cyrene oij^ C** o^yP-^J^ Ji) 
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Aristophanes o^J^j^J .^ i( j \ 1 • ^Lc. ^Ija. tLa. 

l3j-" ^ l^'jA^Vj) Aristarchus of Samothrace 
.<uUl AjJlfc ^ «jl£ Jjb Ija J»Jj ... (jVl Ljjj 



(jl A*jS . 6^ Aria <_)-J wa ,_le. Ajl&aII *bl$j Ci^la, 
U-jSj * /jL-flj^l Ajliil 4 Jj-ojS (_>x_fcJjJ l^pLijjilS COcLui 
A_iJa lAAfrLjaLi ^jl jJk j h i ri l PompeV iJ^^Ji^^JP- 
^j_a jj^. !->, ill « U ■ V.I - /ixLul (jj i«'iUi I « * t »t c 1 fl *''* 

.l^jSjaj iijUl ^j ^liuJI ^ piutarch - £ JjjIj J^ 

^jj-ill (_fl ^j-Yjimnll A ji i j-i j AjJLJ_all AjI^J («-aj ajJjI >«JI 

ajUxJI ^jlaaoj Theodisius u-j^— "yJ*£ j^ jf-°V' 



i_i 



a j* 1 1 n h ui3 L5-A j — 1 g "•> ti»_a jxj Hypatia V'^.'j*' 

.Au buS L^-ilJ 
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Jj! " ^ Jj ^Jft >lc ^J\al» JjUl t> U -^ ^UaiJl 

sjjJai. jj^i i ftU^' j' J* 3 ' t^ *W> ^^ ^^ " W^ ^W- 
a_jjSil ^jl jflil a_a \iala 1$JS tla. La ^jlS I jl j , ajjJas-aj 
ifl (j-aL*ll jj_J JJ-aC jl 4_uaii\ ^C J£j , " L>ia ^ij ^ 

j j *<M1 I'm! Lj£ _ ij-J^JJ^' g_*>J *tw»S LS & j , ^^kil 
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.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 
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w if- L-aib <_ju«UJI <juUI i_*jjL«l3l ^ 



n*. )-ui 1 



LJ-Sjxil 1 4>1 iTl lift JjLoJJ . l^lo («V U-aL> lajLo l^J*J 
t^ul ^Aj " fJaJI ,f ^J UUxi l^lt JjlLj ^1 <uUjyi 

^jLuuyi JaL-Sill 1^ U <JkJL ULS .^ii V <j^ 
^JLc" 4_*«iJ jj-^-uu (till Jsk jlL jajj mXix>o ,_a j" i j,y ^ 



£V 
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J Jl^ajl j- 9 . m"ij ^aljli Jill d \j.nll jllli <jl$jj 

•> ■ "««'' Laj] ." <jJLc " a_ujl I j -li'i i _lt ^1L"j »| ^sVlj 



,, uijj^I _jl nil (_)— c- /ili<-> a 'il /lUmlgll j* <c j>a-> .n 

• " Scientia " ^auJall t -iU...\ati " t - ^ * . .. j s a . ..\n\\ 
JjLjj Ja^j <J*JI j* £->jl Epistemology <flj*-Jli 

A±uAal\ ^ UU laa-i* Ji*j 4ij*-oJlj . flaJl jjic- ^ ja.1 

ii^-oJI j Intuition 'j" v ii' Ji* »Aj^ c - J&+uj Ja^j 

L_g_j d ilc. ^ j]l 4ij*-JI Jim j* UjJC. j JLoaJLi 

Aljbjj pbJlj ii.Vl JjS oJupt JjI jl— iaa-j IjuAuL-^I 
a__Ax]l _jjc (_£_^aJ JjUjj (Jl m."i i ill _j*i\n\\kiij . <*j\ > < il l 

(jiu ujj-aJI (j ji jj;i<u3l jj-a ^j-« (jSi O jj j^la . Ai^a-all 

. j.la.11 JLauuiL <«ja]I <Ld^_alJI (J iij».ij>aJI j 4l )rt->l l 

a jjeiiil" _j "^Ul" Jjj Jjij jl IjjIc. ^yijjj ^UiiS 
James A^° j**^ J^ -^j- Common sense " ^ojlml l 

c ■ 

S jil =>. )J ic. J.>oUllj jL-ajSVI ftLolc. <*aI aaJ Mead 

^j4_S ^ lfc lj«^bJ J ^JJ j* v-»UJ ^J_j^ Jay 

Jj-Ja jl L-aSVl fife ffrib JjU .£1 : JjSj . J — jc. 

".<*iy\a O^J^ ^^ ^^ 4**^ J^l J^J ^W*- 
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(_>^jVI jj' «Slj^— J (ji M a\\ i nil £ j_kill tj— « (j^-jl 3 
Jj— ^ JJ-^— J 1— $Jl ^ ojl Kill fi jJaill ^j-a (JA-Uj ' *^J_^> 
**« ■ ■■"' <LLul c-Liii'VI jjl AdtJiiiill S Jaill (j* i_)^J t^iuinill 
L p£ & j^Jc _ 4 ijavll pUi^l JjLu At jj-u o- ^' tr'J 

ej_laa]l ^j^o (jj_Jj _ ■* -"J ' ■ ■■ " Ajj jJaftJ _jJa-ui__)l 1 bale. L-o 
' '« » T © ^j-lt t? j *"'•*■' f «^Lj 4_jjL» ($Lj AAxla jjl 4 <njluill 

JL^j.iUll Ljj J-«j j^l 4_L jJall jLi ^ Lc. (JSjijj 

i AjLoC ^jh^jSII (J_>5w <_>iajjM iJ^JJ^ djlJjl_9 . 4Jkl^Jb 

.Ajj« i nil ^flVifl 

I J] (J-^Jj *l*jl ^jC 4Jiji,nj ^Usl (Jj-oj oliijxu La (j] 
lA_j-» jSJjj Ls^Jt j 4 b jOll <JjL<Jl t*llyijm>ll (jJ) liL_aj 

<-Sj»- (j& j * Aj-jaJI t-iLit jc Heisenberg £jfJj^A 
^1 ^Sll ^1 jS 1 fl «<; Vi ^1 s jlll Jil j CjUj ,q1I 
Ija UjSJj JI . 1$j1c Ijjjtl ^1 iLuhJI jl£ai tjc. ■■ ■fc-i" 

jjuoj]! j jiill (jJc ir h* <^-~H* J-«c J-S jl o-"^ 
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Jut .ku^lli . " fJc " jA C Ujll j J-lill j Ajjaillj 
^_9 JjjLJI <x.lk-ajt fj& {Sjti\ *Luj i fie. <ic.ljill 

LjaLjSjjSjll j f_LJl ^j_u (Jjill .l^j .kil^jja £-"-«J jSlj 
tj—ul jS I jJiAj J ,jjj £-it jjll JLmu_u.Ii r l jJk^l Ijjj 

tlj\_jl jpA\ dS_jll 11a ^i jjluuyi ^yjliJj . CjU. jjj*ll 

^ilj ^1 Ciljll lift, jluuiy (JSj fl ^JaJUj . l^LuJ jiAj 
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eJlA jJAi ^jC ji3l jju'il) JJIa ij\ lijjJ ^.JJ V J . <jUai.i 

. * '^JaJI jJJj L$JJJ <j jlill 

1 1 ' ■ "\' jjAi-aaJl_J [J-' ■»■*<» Ja_liv (j— a jjj wall ^JJJ o jLja^. 
.Li* (j^ jl^Ju jl^aj A^j ^lj a _>^J_W^ <C-LL-<aJ <illi--o 
4 j yJ-i^VI CJjaJl <&Lk-a 4*}^ Ja^xii) a <j ^"^ <»^ 

jjaj ^ A_a^S1» ^Lajll <x.Li^a CiilS c*lb£ . ajLsjII j 

t jjiuJI CjIIaj jLJiM J^-oj JjS ,f.c3 ° ' * f^- Peru 



fcjj "ni l ■ l>>' — — ' — ^ J**- 1 ■ <&£>& jp' f^A\ ^SW^ :^.l j (*) 

. U2I1 J^Vl ,jJ*JI . <->JiU ^jill 

©1 
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Aia i LjjjjI /«-5 ^jj^. alxll Lii.jJjj£jJI i'ib'i... oi]j 

Lij-"^ is-Aj ' 4j,iinV>'»ii <n\\ A Ik-ijjIIj ^jjLalljA in]*uill 
AjaIC- ^iluiI (JjAj I^A Cjiia-j ( jjj-all ^j-a oJjj"nnfl 

JL&Uil t^-uj Vl JLa-Jt li> ^j Lilt XjV (jUj 

jLa-oAb jliill Laa.jijjSill j {Jxl\ J_u ^S/l IJL^ Aiijll 

Techno science u^L^j^j jVl j^*-^ <jl u-^«j Ui 

liLiill ^j-lc ^ f-lii LJj-Sk l_jj OL*Oftll ^U-a AijiUAJ 
9 lIi ilaJl f U\l 4-aAL_ui* (j_C. U-oi . L-ja.jljjJI j 

^j^U l> l-v> CjVjU- JL«S jSJu J ^iSjja Ujlj&tfl 
^liil 1 « . ^i'iI I ^J James Clark Maxwell Jo**^ 6 

AftJ-W <j& J—UJ g,— Si <JjL*J 4 j HIjU IM J j&£H ^Wj^ 

CjIJA) — ija £-^j t>* Jjj-u£La (jJLcJ I1&A j . o j-Jall 

fi-jj , t^Ljj <-^- 5 ^ Michael Faraday i/ lj ' J^ 

l<j U' .. J (joL^i ^Ja j ^i Henrich Hertz >> l^lttJ 
ci» jjasll **li-ei ^a Oliver Lodge c Jjl jijlj ^W 
-Oio^^jJ) Marconi iy£j^ " J^° && J ^^ 
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jl : " ^JJI j_ki« " <j\jS ^J Karl Pearson uj- JW 

^jU ^Lajll ji ^a t ^Lul&Vt i^l j ^ t ja£j jjJI j&lj 
, ilxll (jj.iWi tjAc ij£uh\A\ e^pLo jc 

jl_*-aji j^a Ijirt^ mi ^-iil c5 jUil j^yJc ^JoJ Vj 

L*ja pJ*ll ji ' « .ttCi.., lijla 4 o jSill o^a Uxijl lili 

.( jVl L£jj (j>—3l U-N 

^^Lu. j^J jiLc ^ill Thales o^ 3 u^ -^ 
*_*i»j ^121 _j-fc Lil jJ-jj Lxui <JLja1I ei-A ^ Samos 
j;;V .'^ tluLS, xU ^aj , <JjLuJa\jjii 4_dAkll (j^-moM 

Plato oj — la^ai j) l^ 1 —^ W" J-fr"' (.p-^ 1 j5Lj*JI 
J_j_a. t^ull—la j-£J j (Pythagoras (j-jjc-LAis j 
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Jj_£j ALISLJI LI j jll jli jLajflluLO jUai. ^Jalij jl <jj _ 

. jVI tjJa. U^3 (jij*J J jj V ^jII AJJjjjS/I 
jjJa_Mill a JlA t_ijl£ Ax<o JJSlI) («All (_ci >11 T-»<--in lift 
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(J-iLau >*Ll full Ujj p j-aa-o (j! " JaLiUinl" ^jSlaaJI (jx3 
<-")X-laJ Lj jl jx 4_*La3 ij— 1C -La_=k. a_i-u \J jjiLajLa (jjjjjl j 
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luSl\*Ui*fl*\ 


Euclid of Alexandria u**$ 


. r jne. lf .jno 



*UU J^ <j* J^ l5UI "The Elements £iUjiN" 

jj^jjJl ^jjaJl Jjljl t5 j a . 
<j| VI * 4-alill (^xJSi SLja. &. J&1\ UljxJ V 

.lie 4_il A__L-a3 ^j.i.^lSl jjc. j"'"' j _ a_jja.j S _yki _)J_jjj 

j>aj (j-c- LLaJI li-A ^_jj Aij Magara I j^^° ^ 

(J_j3 (jiL& 4-&Jj ljLa-« j—3 ^Jj (jjj^_liai (j^^J t-«jm\fl 

oi_& jj LxiLi "(jjAilil" auoil (jl£ ^5j t jklc ajLoj (jjnAilai 
. " JL-o^U ir £L t 3_}> Xj.jj V * ^V j-* " XLa 
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4^«u3 tj-c <JLj Si o'±£fc jj J Jjiia <ulj]l 4jl£aJ Loi 
_ jliCiuil Jfl 4j| j*jSu] (jljjS <*jJsu (Jol*J La v_JUaJl 

^ iIjLjUS ^ J-p*Jl 4_ul ja- t^_iJ ^jua Ai "tliLijjVl" 
.SaiAaJI cjliL-byi qa ■li.'ttjl jjlc t5 jjaj Aji V) t ojif" 

^_1 Ja j— & (jjjJuiSl jjc LuLajlxx t—llc-l liii) (_U-aJj 

4JC J15 if ill PappUS CHJJ^ ^-oAl <j-aj *4JC I jJjS (>> 

(Jj\ jijabjlt ^JjJoJ jj-fl IO& jj <j_« J-Sl lia-o jjLS -01 " 

^_^j <jl£ ^ ill Data "CjLi«*Jl" <CiS ^> Ul ^L 
On Division "A*-uiiSI jx." kJJ& j i <j^j-9 ^ I J& 

tjc- cjUS Jjl >k j Optics " ^hj^°^ " U«J 4-"£ US 

» j_^.1 jlill" l_^bui i ,i J *j . <>— .jM g^-a jj-tUI 

cillilLj AikLJI tliLuJaLjjll jc <u.l jj jA j Phenomena 
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. jjiUii^jAll jid*>l'ic ^jc. ujIjSj tljUaj ji-all (jt 



iia j , - t . r^i .n UiU '• cjL-j1jS/i " Ji list i iia 

jJ Jtfj-il »J-*J ( 4-J-^W* A .-'^ -- VA * 1 ) D "'J^ 

Sj_*ll 4-Aa.Jij t ( ATX ' _ AX f ) Jj-LJI <±AsA\ j_* 

LjjLj A*a\ J aj i ( AVT _ A • A )(3a^l <JJ iltt^- 4J^I 

^--.jUI jj-^Jl JJ mi ^ ( (io_An) * JJ LH 

jjl jl-Jill (j-C- j—JC J UjLaa.Jjl! bMtt t3^JJa (JC (JjjAiisl 

.l^jlc- dull Ss 4jfliT.ll f ig il or.l (Jjo _jjjSj\ 
J_pL_pl J— & «Ljjj*JI (j-ft 4—aa. jJ (j_« (J_jl tjLSj 

^J jS2"j£ ill ( m . f lfi ^l_^ Adelard of Bath ) 

Jjl jj—a. 4-*a.jJ L^oaI jL£ clA-Aa.jjll (j_c jjJuJI liLlJl 

L-L^J 5 <jr* ^ * i/~* -^j (/^' Gerard of Cremona 
f^ji j_5a . jxJjj ^nAY^i ^jSj LJUJ ^i 

4_illl JL-jaj jL£j <JJja.ll JLacSH t>* Xjj*1I JjI j±j*. 
i-jjjstll jjX. ^LukC- A • ,_JI ja. |»^ljJj . LjJfttS A_jjj*J| 



o<\ 
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l^-W^j Euclid 0*0^' j Aristotle jL^J 
<>jV " jJ-M " ^J* Uiul L^i <>> ul£jGalen 

*l jjJ ^ Elements " j~* LkJl " «-jIj£ gj_£^ 

^ — ui^j J l»'i £— jI jil <_, — II JjVl * jaJl— 9 . 5j_pc 
4 — uiAlA «L-jj tjLj &*£ (jiti-ilSl £jL£ J-ifl t t-i l^L ..,^\ \ 

(j n n't m 1 <n j j»J ^^1 ... «ilj JaaJI . 2 Ua.U cllli) iau « ■ *-t j* 

,(_>«jll 

L_A jS_>* 1 JJ^a. 1 3) S j-jb ^1 Jj^au ^j^cwJI ^ ; Ljftj 

.4xSUB U j jll JS t5 jLJj ; Lul j 
(ji — £_J Q j«vj S Lm<i tj jh-\ pJti.nnn Jb-i. * ln3 I jl ; Lunula. 

t jjlAJLi (,^-ujjI J <j_* Jil j /nKlall <jujjI jll f- j-S"-« 

.(Jaill ^ I jjiS AjfrOiII 0J1A uJLj 
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: Common notions "*-l* J^ n o^ fr^J f* 

. chjl^ Ujjli ljUj^ (3jU^ li) -i 

"... U^J^ ^ i-^J J-^ 3 ^ ^^ " J 

^1 » #m\ »• j* cUil ^ ^iai ijiasii ^^ 

jju^Vl *>-*Jl V^ uj^ m* 5 ^ oj' 3^ <^) -k^' (^"^ 
L^li ^i >£Vi *>*Ji V-j J-^ jf^ 1 ^J^ 1 Ji 

^Ji\ oJa l^IjjJ ^5j (^ ,1 J) > , • ^jS ) J-ISJI 
. jil jill o* 1 > ^ JliJ, M^' U 151 ^ 
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;jx_«i» JIS— sty o^'j— *■ t-j> j 11 i-jL^ 1 u^'-yj 
£X — ^ty v — -Ui. L^a^^^-ai. Polygon ^X-^oty 

. Pentagon 



till j 4 luull (jjujLuJI j jj^oLaJl ^jLUSJl (jlsLjj 



fLSjty L4J9 ( -Jj*Jj f^jVl ^j^j^J (jiSUj s^l e ^* j|* 

.ij nlVlti ^>*ic. dl^J ^yj] Jjit <_J^»J L_u£Jl (JjjIUjJ 

Stereometria. 

^Lix iOJH 4_maV djLil Jj 11a tjUSj *jjki 1 1 o 
, <jJaL^)ll ,_i cA cliWA _i& ^Uj <i«c« 



(j— « 4_ii yr i in') j Ixj (jjj ifiwll <j^)JUl iJ--« Ujty l ' ■ ■ *""" 



IT 
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Herophilus u^J^jjrf* 

i.jrill 4jaLuI (JjujVI ^-^J <j-» (Jjl U' U'" 1 *.'" ^"'*J 

- .fuju ■ Hippocrates) -Wj-SjJ >a < *' jv > W <^->*^ 
S_jj$ uLajI <GljLo (JLvajl (Jjaui («je- OjJ^^ij (.?.(3 ^ ^ 

jj (j-SJj . (J^j-aU J— =k.l ' . y ■ ■' ' «1 -'"'^1 ^jit S jJflJI j»^c 
« Sjjj_iill rljjal (^1) ftjjmfi /J (Jiiij Lo JS In id'i Lul 
»oa {Jo« f.l'n'i >h\jj t tj-^lj . ^ ^"l—gj bLLtiu JLxll ^jli 

Jal jJ_ojI <j— a Liu] (J*"" J La (jli < _jj)g hi oil AjUjJj AJ aia]| 
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^Ija. ^J 4—uiill CilJljjaJl ,j* Jpjjl Jja.jj t Jajjajjl 

UUa&i j Ull^jjill o-j^jjj* o»j* L*£ Duodenum 

d-juulj A;}=k_jJjj_w»a 4-jLc. jjfc cLmuII uia-ja. jji <>^-£^ 



Torcular Herophili a-_«iI j^ic i *n«n . A t£-oll tf lii«\ l 
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<^lc jJLl j Cerebellum t^=^ t>- *> , - L- J ^ 
. r) Calamus scriptorius V^ 1 ^ " H 



'• jA? l^J^JJ*-^ plJ * *-K I^-a t-uL?. ,3-1] j 

Jal j_J_jJ <_uij^<u j-ji«>JI tj-a t>«jlj9jJ^A (jL£ 
jj^lS JjI^mi £jj t>-u j' j-jV* l^JS tA" ^W </^ 

♦Ijj^JI Phlegm <«yi Blood p^ 1 : </*j * **— H 
. Black bile *lJj-JI *l ji-allj Yellow bile 

ftlUJIj *ljiL £^1*11 **•*! ^ ^uj^SjjjA jSlj 

. ^jiLOja ^lill u-^U-J ^j >j- JjVl 



tH**-CUl j—Sij" jJI" j" Calamus " *JS jjh 4*L2JI Jk*V (*) 
. " l^J ' jl ' jlv*J ' jl Calamary ^jU^ISj Calamus 
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*U)^ij » j_aj j t ilnil ^jlc- t jja.m g.^'mll (jjiKi jSiluuj 
^jJJajj 4 j-iVI t>fr t, a fc-\j (jLxojl J_5k (ji <aJH JjlbJl 
^j Jliij l—o JLmu-uiIj £-iL*Jl j ^jjtj-v in"ill ( -_5 JjaJt *fl i,,a '^ 

^1 ^jLajjjjA .*u mUI Jit j . M Xplill Sj^JI " ^lc 

X_J_»ia cIi^jaU ^jII 4-wijOJI sJlA ^Jjl ^^lc <uk <jl£ U 

.(**iO?^ J) Empirical ^js^V 1 

t5 Jt <>!& j ujjS ^ill Bacheis oA f*- 6 *' t> u^J 
L-Jeyl ^j-»j Erasistratus wJ^ J^iJJ fl -^' ^M^ 
iv j ojTV- i j liLLJJ jj^aLiJI > . i j.iVil l Andreas o^-jjd 
J-u-uil (/HI Galen t^^yN-^ *La> ^^ . JjbjLa £?)jJl 

J ■ ,».inj L*^ J U^-A^JJ^-* >"A ilj^a (j-« OLsjlauo i 1 ifcl 
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Aristarchus of Samos tyj^J^iJ 

m3 xt * - .?.<3 n • 

. (Thales 

^_a (ijjjll (j^ -i j (jSLc |jj jS J ' ■ . n jl ji ^_fr j 
Lgja 4lj-il jJj <jjVfl uiVI *i&*j 4jS!sIc. J V)' * cPj^ 

<|? _fl A, rk.olj As&c 4jj^jS_«Vi <-££* <^J "OIL o Jii 

u' j Geocentric theory uj^' J^>» ^ l^J?* jL 

L*jj 4 (JJolJI j >£fll ^U-JUaj ^LiaJl ^jjl* ^ US) 
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. Heliocentric theory W^J*- jj^ *t^ j^ t> ** j^ j 
JjjJ&l Cleanthes the Stoic LH&J& ^S» jjll s1 J 

( 'l » 4»t jj . J-i&ll <**& S-J ^ -*j j' Vr'-W L^J^J^-^ J 

\+u-**i j^5Sll <JLij JLaJl <j^JUj (_>- jS jtL-jJ Aj_>ki 

Copernicus, wjfejij* 

t^Jt iijjL ^ j Lunar dichotomy j-^ 1 *-iL-aSjl 
jL£ *>^j (>£lj j-ie £jLJ1 J>ill ^^x JmI hi" 



*\A 



.^.i,i'.,i.,jj.iHJi.i^.i„i.ii,iWJ,i.i.-i,:i„i. | .ri.ri .i .iNJj.i 'i.j.iL 



Erasistratus of Ceos cvJ^I jluyj' j! 

1 "*'j;j •^•t3 ^° * f^ - ls^-P" <JjS-ftii j-i J* J Jj ij* 1 ^* 

. AjIc- JjJjj 4jI *c JJ ji.Y^ 

c . 

Sensory jjJ — i-o/J/l »-jU-aclj Motor nerves <£j»~M 
J*»j t-jjjljl ^a i_iL^a&VI jl Jiusu jlS <jS1j nerves 

. Tricuspid Valve <*+J 

AjxuijH AjjJaJ ,jJlJ jj* Jjl (_>*ijjl JtluU jl j) jjl£ 

j*V* ^Slj ^ <^»ijll Lliili . Pneumatism(cUll £&) 
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U"-^ L^ L-HJ^J^j* J U^J • (j-iliM J}*Jti ^JjLa-a 

" A-jjpJ £ j>ll" CjuLSLo^IjI :,j*ijll j^j-p^ 
A^Jill j * «l>$ll o^ ^JW </ u^ v* J Vital spirit 

c jjJI ) ^jIjI! J j f ,n>ll ^1 fXll J-« JJ&E CuLS 



Archimedes o «V"" J 
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AJb jjjSl ja« t> £l«II ^i UU I jjj l_mJj Hieron II 

pL_a!c j^« <!££ ^-Lci .i^J jL£ 4_ji >a <_ja Jxa. V 

j Archimedes o" 1 **** J) f^ 1 ^J^ ^ ^-*»L>jJI 

. ( Newton tPj^ j Gauss l^jW* 

JLji. Jj-St* (Jn\}« nljl (j__C t^-^. La4 JAJ&JI j 

Archimedes j>«^ £l y-=^ (jt-£ : ^JLia. 4 i hwi j 
. S-iJa. ^1 ^Sa. >^u» ^a J ot' i mj Jl jj ^ t?^' screw 

*Lall jjjj UJ^-* JUaluib ) OjJJ* b*N < iH ^L-a ^\j ^S 

i>* ^ 1*13* j "Heureka" £&-*-■ £ Jj^ v* ^J^ 
S > *JU1I L-jlj*ll -vJUU W idOl^S . A^al >2I tAilLJl 

' JJ^I J^-^ >*»L_a-»ll ^LqjjII J^kj-frl <jj^ ^J 
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( £&l jJU) " c>jSM liLjjaJ ij-o jS^Lj Lull. Ul&« 
JajSLoJ ^1*J fj (jAluuiji <jl CLi«& j _UI A^oaJI tilt lillJS 
CjV jl*-»JI L>°*^ "^^ <auij ?Uui <j)j JjjSI j^fcj Aip-a 

" f-u i jll tj-t Xiul" !AjL& ^lu A J 4_J -Lioii </Jl-»JJ 

.Lis f>^ jLS ol j, ^Jue. jiiV.. Lfrl ^1 -Oltljiil 

tbLjy S>SLJI gtka* Aa>U* J ( *j| jku.VI j I j£JI t> ) 
WjkJiN ^»a ^SS JoUj 8 jSM ^ J J Ij Up o gjj* 

-d ^jo Jl lJUuSVI Ij*j >j jlS jSj . U^^i 
"s>il^l o-tjS" 0-^ v$® <*& u* oOa-uSj £i£l 

O^^S J Jl^! > iS JlJa^Jl WJ^Aj (pi) J. J 

,3 ,3 
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t 3 j-ajS jj^jU AJUil Jw-iml? ^LajSfl ot^i LoLk; 
. Hydrostatics 11u1^jjJj$1I (>. l-Jj£j 



Eratosthenes of Cyrene o^^J 31 Jd! 

. Stoics 

„_]_&] *jja£^,y I Jl JliiJVb o«ja^- j3l jj! £31 ..all j 



vr 
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, <Jj*J\ £ JJ-9 JS </ ^jfiB J^jll u^ -ui r*ji "i% 
v '«< ^i d jjSi- ^UJI t>» AUxJI ^ 4jI jLaJl ujjL Jia 

. W* Ijl-e-J** 

l j_c cjLjS Qnyai '"j^Jbl? <J — * c '' f"" * ^* ^ 
Platonicus -CiLJi oW*' ^ «* ^ C^W 

Theon ofa*£ <**j* -^ M^ 1 !i * t 1 ^ &->-> 
J A-Jc «-iJiij Hypatia b-SLyA jJI jSmyma 
Sj.-^Hj ^JaLjjll Uujb«jll <ja jjlSLi <j->jlu->j3I jjI 

j* j_^ U jSJ ^JB tf >Vl fi^l j-> *J u^ 
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^^1) i_iiS ~ai ja.l£ Pappi 



IUS 



J *'J." A f J" ^J* (j- 3 L-Jsyl iJ"j\." *"jfl.Jj} c ; .i..1ia 
Cil nlj 4_j*\j§ j-A (jjj'i UMi_yjl jj o _)■>■«> l!uI& (jSJj 

u J-£ J Cleomedes t^-^J^ <J-^* *L-^& (3--ac-Vi 
. Strabo _#' jk- J*« u>*J.>*J Theon 



Vo 
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i> jA** * ^ rjd jfrk ^ (Cyene) u'j*-' -^ u^jVl 
q&juj vli^LuuJl jXJa ^ a'uv" CjJjII I ja ,-ia »le. JS 

jLjVI ^J oUaII ^ku <^A& (jjunill Sjjjua ^ISxjl Ajjj 

■ •■ ■ 

^jjc. jjiii quAl l$j (Jj^j aj-^U' i*-**^ ci ' *^W 

(Jim n\\\ 4JUjJ1 JLjiul Ajjl j (JjLjb (JJjillLilJpl Jj} -»lS 
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jlj__ual j AjjV^ inVI ^jjj 4aI. i,n a» (JjLjU Lijxia U-^j' 

jj,.jmi ...j-jjjt x<» , jilajLS A » « |jVl l5^^*j 1-* <^-ul^j 
Ja_JJlj ajjV^ ,.,yt y_i L-«ll ^J j» JmJI W-^j 

Lftfrii <j^]Syi A— M.Vifi.lb Lliui j jl juil ^fi L-aail ^uii jll 
V J^LjU 4_JjI JJ A__LJajVl ej-UI jJS^ ^ jljfilj ■« 
4j_ml jJl Ajjl ji»ll (jnonili <aJj| ^JJJ ^ijl j^ Lf* J t *- J ^' - P 
,j_£aJ_j . <ij rt m y I (^ J mo mi l AjuJii j tjlj^il ^ 
jJajVl n nm <_>«Uj§ ^j-a £iL»«j1xa1I olgj ^i jjAui_pl jjl 

JmjLS i. . . . ^I^JiUjUjUj^j(M x8 oo) 

lift ^a ^IjaJI *^j J jSijj j ^ . Ajj^aJI oUlucJl 
c>& j>i j>ll t-iliau j . stad -^ i5— 5 CjjIS Ci jll 
IJL. > ^1 jl IJL. ^ ovJ^Uj aJ jLutb j&Sutfl 4-ua 

aILuI Ixft ^j S<u I.i_£a ■ t e \ajla iu tlAui^il ul uLuiLis 

1 i rfift JldM ^ mAj {J^jJ\ (j-C- Liuftli* jjlmj ^o joImJI 

L-.^ Ii_ft ^_i J_Jj _ cjIaL^JI j LJ jjll o»L^Lj 

(j^jilLuijjl jjj £j, (ijjij # tjLfjlLiyi t ii.nl ifctj'fw nil 

L£ i.o-J^I <-kj> ^lia^-La . hjsI j«JI ^Ujk^JI 
AjiJl j a j-£ jS-il <jJe. f-*jjj t iliijll lift j-i CiSjt 



vv 
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(j__a 1 jll JI JjL-=k (JMj'l/l ■I'JkJljj) <..«! miT^I JUUJ 
^-gJM AjjikL L-a <]|j ^jSI^a ( flu > rf-il Ujl J JiiflJ dulS 

^yjl^jij . ^Jl J) ( <jVi JliSjJI j LpU-i ) Ljfcl 
0* J * <2&j (jja C-ijju ^J <JjJkU iSjaS jSUl Jj>jJ 

Oi_^_u*jJjS jLJlai X-ju L^uS I jpLa j-pJI ^LJmJI 

^ i/^ Christopher Columbus (1446 - 1506 ) 

La&) (juj— ojlkal 3aJali, kllbLuiA. tjjla J ^sLui-Jl CAjLaa, 
fj-^j*xl\ ^ -ja. » ji ^ j Vim i iiij (jr-A ( J-*j L^S *uJa _p*ui 

( x^l L^^l ) IS^jJ Jj>j Vjlj . jLJ 3jtt<b 
^J* «jjL* ^Ui - Ferdinadn Magellan (1480-1520) 
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,£ ._jaj Aa^jj JaC .& , <JjI$a,_£1I >.U>Tu (J jil JLafrb 

l$jl£--> f-^J Eudaimon Arabia f jjN i>^ £***«' L* 

Minaeans 
Sabaens 
Quatabians 
Hadramites 

Apollonius of Perga i>">K>W 

L*j& ^JJI Conies " <ijU»jja^ll "<ij£ L^j,^ 
" i^L-S-ll ^-Lill " JJu fJ ^» \«L»' .«i uiL^jL. 

fr-l-» " j Ellipse " u*&— i» c-WI " j Parabola 

. Hyperbola " ■*» j» 
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Pergamon ujh'W-jj '* j^-a5 S jiil UiJ o»j-P^jp 

4 y&* Oj?.jj tluLS (Jli-ia. (jVI WSjJ ^->lflj t>a J >*.) 

Conies " ujLJbjja-«JI " 4— jU& <_>-.>jj_j1jjI ljjS 
Aju-uj US jjJL J_ia <^j j*3l OLft^Jill Ul . ( AjjU^I ) 

.*ij**H o^a. OliLJal I4JS CulSfl 
<J_>aJ jL-a&l {yC Ljajl PappUS L>"J^ ^ ■ '^'j 

. Tangencies 
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^-j^On the Burning Mirror " ^jVaJI slj*B" cj13£ 

Laa 4_SJ J^' l gl»> Lax .la jj_a^a ,_3 p UbS p^am Ly lfr 

Jj-a. ^IjSJI i£j». o-c ft^tljil Johann Kepler j^ 

jX- jL-^J ilAiJ^t I4J f^k. ^1 Jtl Jill «il£ t (j.afl.-'MI 

Hipparchus ipj^Jn* 

•nV * • - +& ** * 

L— jSj5 <>-* Nicaea)W^ «/-* o^ J-a* -^j 

. Rhodes u**jj i^ «^-j (u^» 

L^JJ U— £ **— J^ 4J-J&I (_>«_}£ J — gA (jSL-fc 
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fU -liS liLUll fjJ*J <*_J jll Olilybj ^3-lc SjXc 

_AjjLv iS^^^J 4jjL*a LsAIJa.] QpjjJaS /jjfju jjjjSjlijA 
A_iJLj « j-juij <1»>U* <jJk ^jVl A.bJaill ujjLS 

.-OLitiS j> j^ll ^i u**^ u»W J-cV 

\ — fr»-jjS' <^ — jM Hcliocentricity u** — ^ *— ij£j* 
^J ^j fljlVi.i b^«j UJ& *lJai3l ^jjj . <_>-_£ jlluyj 
UJ*^ (^Copernicus c^jlujjjSSUaJI ^) U^lci J 

.I.V>>« ^L«fr 
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tP»jVI jl Cp»>il f»J"?^ IrP^J— &* ^JJ^ (^ 

fj Venus Sj-a jll 4-jJj Mercury JjUac <uL j-aill 
. Jupiter (i jii*Ha Mars &j*^ fi o**^ 

. i-L-aij (JjISj Cud j; Juj V Uaaj Ignnt JiflS < <dj5 

Dionysius Thrax of Alexandria lkah-A»J 
<-&+ * '' "^ j Linguistics ^»1-j>^ f-k ^^ 

Ai«l j A^jlij^ll <_iUI Grammar ^j^j j=^ Cf- sj^ 
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J-aaJI (J-JjSj [jSLui <j_e. Aj^.j1I ljLjSJI jk>j t "ijluill 

.•iiUij^aH j ^uwJI (3kJ! ijc j Syntax 

(JjuL— jujI ^j-ifr ^L£j| Qj Jx^La-ftll jj_j_jilll l_jj_*J 

«-"j -J' f — j Phenology 3 — ^Oill dilj — ^Vl 

f-j Syntax I— «J j&) j <J-^I s-^JJ p-J Morphology 
. Semantics UjjLuj.kUfyl CiVV-a 

Heron of Alexandria OJjrf* 

>* j Metrica " ^UUll " ^a jjjja JUci ^a1 
££LS ^ £-^ jUll^lc V) v ■.frftj <J ^iM «-££» 
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"<a.U" tjj. ujLjS LiJ jjjjA lJjS ^i ^ (jl£ 

jVl \ a 'iijfc fl ^ jia j^ll jijjj^ll *ll <a i imj j Dioptra 
j-* .i^JI jjjj-* t-i^aj Pneumatica <£& ^ j 

J-wu Ctfl t CjUo » ^Jxl jj_Ja ;L>c Jji.1 ^1 ,jj]| 

u*j Aeolipile Hjlcl jjil ^i £ t ^U jp. J i jjiilU 
JLa-tB 11a ^ I jjJiS • jSi *^j ^jjlSy "CjU_,Sf I" 

.0" 
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Claudius Ptolemy lk>«^! 



f )ie.Ao 

.Ajj-I&^I ^9 ^kyj jum ujjja. ^ Jlj 
-1 <^ 4 i nil Vi;\La «_I 4_S!5lc. V J ) J "j "^K' 4J-4J 

jjJJl ,jja Ujfl j*ic huj ^.La ^lc <iUiil <J& £a.l j* 
AjuJojj ^ <lj^ia e jpSU (_yjj5Ljj^jj£ Slij ^*J - >*ic. aj! mil 
A_jHS Lr _ L ^OJI (Jj^jISJ £-*^J JjL-«J <J1.>*1I I J-A if* 

Sjjf-Jak iliLxl^jb *~$J* j-i.jM t.nl ■>!! ^5-lc- j-A J 

qj j5l19 Ifl. Mil ml (j-lc j^-=k.jA ur-^J * >^ ng'i" Ji nr . (j-Ja- 

. Galileo jM* j u*jfej}jfc J^ f ^ 
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*U»iVl »j* j^il J*Jj . «-*"* 'U^ W&>« J •-«*■ 
J^j y^ UiLj-l 4-£L Isabella 2Lu' jrf fc^ 5 ? 

U'J *,'^K' lllbLuiaJ < > n'l 4Jjia-J J 4-jL». (jiijJ^jJjS 

<u-a3 oIa" : <*JIj h_J>-«j Newton lHap <MLj» 

4_j£lj A fMW »jl_jjiajJ1 jdjg (jaj njlli.i £-t^a j 
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j_Aj JJA\ j'l jLna^l L-jLUi J-uJl lij* (^Jc *L*LJI 

» y^uo^Ull " l&lL] L^-aI jl£j £j JjB tso* J& c^jL 
jjLS (j'xlj Uj\jS ^fr 4_£A!i <>_• ujSai jLS ^ill 
The Mathematical ^W ' ',""^ 1" Vji t^-ci? 
j^jS^j l~jSjji] L*_J «*Lli a*j 1a1 |^j Compilation" 
j»a c-jjsJl (jS3j Mega " pjV»*ti < . < i j ^ » Witi " Jl Ai*a.jj 
l^Lil j Magiste " fk&Vl " J\\ ajlja* 4o*a.jj .ik. 

. A-jjju^LH JS\ <JJj*Jl t> pa.jJ U^fr Jia. ^Vl 



. L^LyA -J'j uj£ jyt j* Theon the mathematician (*) 
AA 
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jaL« ^j JjU 4jSj Geography " l*«l jM" W**' 

" CjL-i^dJI " j-A _>iJ LjIjS (^j ojlUi £-— jj 
UiLLuVI j j 1 ^ 1 u- »' J^ 1 a*"^ p- 1 ^ S£j Optics 

Tycho I-*' jj j££ > (j-J^A* f>^ t> Jj a 15 
^i \ 4 friu iLi < i.frfll <j ill ^Sj^sM <dl«M <Jl& Brahe 

11a jL£ oia . <JUci j-« CjI ml jail ei-ft. jL ^jijIUj 

4_^«UaJI 4-TulS ^Jk 4Jd Jill U JjJail JjJj . pujAjliu 

^jjI Ijlj* <Jc> : JjJ3 ^311 j ^iu^UI ^ £*l* ^i 
LJjjc.1 ^£] Zeuso-jJJ J j?> J) ^^ u-»j^M 
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Galen of Pergamum o",A^ 

r m.m 

i Lajj j^j l^J AjL}2fc ,j<4 jjSVl l_uUJI ^yi-iaS «LJ1 j*& JJ 

u— * J-^' t5-^ 15^ ^Jj-iiS^yi 4JjSu* fjk (j^j^j fi«j ^jji 

, alt ^j* A^jjl La f_puJ lgj9 L_LuuSI J .lit 

<Jj| >J& L-j_jj LjjLwtx 1 niV^ a (jii jij 11 > ^Jl j (jl£ 
J-* t-A jjjj (J i .-i ■>!- . V j . Ascalepius u* jjjj^ ■ « ) 

Lfcjj <jL£ ^jII AjjVi<1 niyi Ail* ^S t>«jiJU fl*J 

^Jxil a-*_«!j Barbary ape ^ju* ^ *&• S^i 
*]l*i\ ^ Ljyj£ ^jjll li* t^i^jMacaca sylvanus 

j^jUill £j>uUJ 11a ljjL^ ^J (jiijJjJLa. fl£ . jjUa 
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4 «>fl^\i L-)\ ^eif-1 " f-uA-J Q$\ CJjJtJ (Jill jjl <j 

^1 — Lfcll j d!)l — Ja*}\ \ — JeJ (jjjj j Cranial nerves 

(RecurrentSJ^— ac-^ 1 -^ d Cj -^ J W^jj 
i>£*Jj ujj_«all t jx. Jjp-iaII j-Mangyngeal nerve) 

>-fiN t>*& 1 vA 6-iV» upVl 6-^» W* j-y^L^ 

Experimental physiology t^yj^ 1 *l^a&Vl UuUij 
r> JJI ,>. >*- dljjj cLoill *U&I ^i jj £^J j 
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SjIj— *llj frljj— uul Sjl j—allj a i\i\\ ;4_*jj)/I j»<-il 'mil 

. (■a < *hn ^1 Pneuma u-i^ 1 Wl' ^h-« ^j *l ji-JI 
Pappus lKwV* 

tt- >iijjlj elij jl jXlo jyjlj i-Jj«-J V 

p j-J AJfl . *L*^ill aLJaxll QJjSlill ji.1 (JjjjIj ^*j 

. <jj!5U« ft • ^Lc ^Ija. <jjUI 4juUI yj <Uul 

4_Jj£ ^« 4_ijLai3 <_a_jjlj ,_A jjjijjb jUci jJafci 

" >-*3>JI " «~-££>Ul> (/-W <-*& ,^a j) Synagogue 

^aX^Ei i_j_j£ J^ — uij I JLA <jIjS ^j ^jjLj £ jl 

.Ifljljai Jaj j^la. tj'iMI 6 JA ujLjja-o *IL ^1 <_£jl 
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Theon of Alexandria OfcH 

Y 3 ^-j Jim Mill lJj_u£ J^ ■■■ L**J <Jj S JJ'' X 7' 

. ^ l«Jl <_>iiij jj^ ji*i jj 

kj^jAi Ul-lJS flj 4_&lj . .!#>* J-*C Ob Jla ^i 

^j._ ojlVij i J-Ju » jSj — w i j_-<i* jtf-J^ tj—lj <-iL-«yi j 

tj nilnft tlUcUw . aJl.«a*ll j-^jK) jL*ftl j (^pwia.Ull) 

.t^-^By " otfijVi " yk -a*ft *iil u j j 

Hypatia I j i Ujjft 

p M©.tV. 

i-P>5liVl **->u]l j> *Ui <JU Ljil^ cul£ 
r LL» li*? i^« Jjl *luLSj Neoplatonism (,) iAP?J' 

</-J J 6 tf A*** iBSH uj* 11 <> ^j*J> **-!• iJrtJl ^J^CHiVl (*) 
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La j3I j tl:L%iJaLjjll ,_a UiliiJ jl£j diLuJalj^)]! ^ J-4*j 

Ai— Ja v_uL> ^1 Plotinus ( 205 - 270 ) oW»' 1*^ 
g. jjll u^> Lamblichus (250 - 330 ) l>»j&^ 

\; ■*!;;* CLuLSj . S.I j,V>\1 4_ujl£lflVt 4-mj.ld ^ jj_uJI 
^jL£ A^Jaj.j-Aj <fl-uilallj aJxjl f.\ q'iiV lj)^j ^>JJ*J I^J 

Senenius 6f ch jj '"A"" ("-*"»*' u-* u^ ' cH-^j^ 1 
(jiaju CjJI jV j L-aU U&J *illi j»j jL-a ^ill Cyrene 

jVl ^ *j31j l*JJ -JiU-j 
fftc- Diophantus u-j3ilijjJ si& ^ j ^i^LJl J& 

*— i3^-^i ^j'j-^Thcodosius o 4, j*- u1 .> s j£ ty^"JJ^ 
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r^ fLcfjiji+Jj ^Arianism Ma/^j *-*fijM 

.Ajj^ihVI <jjS-sj ajjjI j*JI JUsjj j-J^*; <Jt jll e^J 

^-"jS Cyril I JjVl l>Jjj-S t^Jjftl J a*j 

U Jj-iil LuSLjA Jjl AjLbC ,jC 4»JW» J_^i-<a CiiJjJ 

jia . <a j,lJI ^ jIj ^ Ua <s&c UiL* J35 jl£ 
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Giordano Bruno _hjj> H^ u^ **-a*N j 'L^ 1 
^Ul) William Tindale (1600) JW ^J J (1548) 

^a 4jI j^ll S JjLmI j .liij ojI j Galileo j^>j Kepler 
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j^kll JaUill L-iiU. ^11 *J j£jft J* l^OaJl fkll <>J 
cjl j_iit ^* <"<«!! sJLgJ t"«'^ ^ ( 'U-aiai-uj £pIjJj__uj fC Jit 

^ — **A; u-^ -^j 5 '""\ ^j Sophocles (jiulSjaj^uJ 
O* 3 £JJJ* J Aeschylus u»j \fi ^ ^\i^j- 



JUL4 



■J^j J-j5 x> lijSi US AjjIaII CloIS j . Europides 
J^j u^ajiall tP^ (JiaJI &* fJUJI j^jjIj i>Brossos 

.ftl^jill y-i Jjj La *. a\»iJii o_^i& jjj j^ iiij 

^-a^jj Peripatetics UJ* 1 — ^ M^ 1 <j-* U^Jc 
lH^jIs] Ji- ptkc ttudlj Ujs j^ . Stoics uj^ 1 JJ 11 
Neoplatonism i^-^\ <pjL2kft\ 4^>ull Lijl ^ill 
11a ^j ^j ^ U. Lu g j_±j Ii* JS jSlj . JLjSljjll 
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f L&l JLS L-S J >«H I j* ^a iLi jj ) ^ jj <>j 

4_jaLJI S^jJaJll jjjb jl ( LkUl J-*-; <-jl_^a i ,-aiLill 

t>j3l jil ^ i^i Ulja. ^JUJI J ,^1 J3SI) ^kll a^.-n 
JUuL L_ijjji ^ CjIxj JlJ ( r a fill j 4_J jjll Uj15 
j^a^SIjI j (.p.j e n _ . f> J\ £ . ) Thales u4^* 
M)' J i-r*J ' ( -f-(i ° * v - .p-c^ ^ ^ ) Anaximandar 

^LiSl ^J-J t^Jc Lo JL=l ^1 CiiJA jl AJ jjiaJl eiA jl 

lA . W! ^V 1 lM l^^I Pythagoras l^jj^^ 

..£Lia1I ^xj^jIjII 

^^iSil JLA»I j ,V ^Uill uj-511 j ^J3ll jj-ill 

( i ^r^-^no)^^! t >ji J ( ^rv_^A.)UL^. jjj 

f AW _ A • A} (jja_uil jj_j| jj-JJ^ Cjl-AJkjp jj-it S_plc 
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(J— u j]l alii *'\ (j-C (_yixLiJI jj _j»ijl ,_3 Cij uujl 4_L!ij 

vil^Ul jin i jSl ? UjjIj jjJJ Ja 

*ln&l >« 4j1] ? U^Lj JjJS Ja 
jjJ JaJI cjU) ? I J*^ >^j3 J* 

. A^ 1 so* ui^ 4A 1 :^Li.l j ijjilSj l£la oiji <Ja 

JJaLluaII (JOx^-jJ-aJI j f L_aJaJI jLaC.1 Cl.le.Lii ^Ij 

j_£s ^ j_jI ^Jc. x^ij (j_?l jLSai ^Laj ja Jla jALk*j 

jj^Wj Copernicus lvj^jjj* V J ^' *L*k l?^ 
A_»jJall j ^abjll *L*1& ^JS Kepler j^j Galileo 

. Einstein u^^M J Newton jjjjj 
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«(0U11 luSX\ 421A i <pJI U 




Differential J*-Liall jj^l £-i»jj Integral calculus 

ijljkJyi j Sj-Sl! oh tt**ll uj 315 fr^J ^ calculus 

jLS LJj t ^1 j-J #L-JI ojj Jit^ *lj-*J' <j* *jjjj 
m*3 J £lLU jJ Alb -Ljji -c-o^v. JjUu ♦Ul j jj 
j>£j II^jj . ♦! j«J! ^j #1*11 ^i l^JJjj fWVl ^ 
j J-W jk <iUJI C U l*lji j *l*-i5j ajc jill *il5&ll ^ 
•Ltll jjj J j \'±i . <-j« ^Jaill aj_^j y>*>"vi **& ^^ 
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frUll (jjj JjUj tiijaj >kj «ilj f**J\ qjj ijc ^1 j*ll 
■ IV Vi (j? _jil (pi) -L 4_*jS L*iui ^AiaJujI Jla, 

70 71 

O—Uhj Gauss u-jW- £--• Archimedes ^AiA^Sji 
p< JUI ^jjIj ^ iuiibjll *Uk *£>£ ^Newton 

The sieve of o»y£*»j$ j& tX?jt " ^ <?!& ^^lki U 

x_*j ) (jVl ^ <J**l*y J j U ^xll j Eratosthenes 

.^JjVl P lSjVl .ywTiV (-uk CjXj^II l^^u Jliol 

<j-ix m 1-yi i n"i ulvll Jlw« <*U bill jJJu lJ^'J tliUojji-JI 

fr-l-M " J Parabola " i^-^ fr-^l " Wi-j u*l 
±*j . Hyperbola "JiljS c^-M " j Ellipse M u^^l 
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AjaIsJI pUiaill ux5bkj Ig-uiLul ^ylfr dlLiji ^1 

5_uLJI ajl^ll Aj-aUll Jcl jsjl A^ajJ (jidjajjJA ^13 

_ 1 j « ■ .1 |__&Ua&jj j i*r- ^j—iVI t *fl i <i j j jp\ — ixllj 
LaLLcI j «_-*]l (j* *1 j^.1 <-i-aj La£ IjIjjjijjJI I. i i ^ ijj 

<ldl JL^« ir J\\ Torcular Herophili L~fr"j Ia*U-J 
t ^kJ| ^ Calamus scriptorius W"J ****U <3jj«^ 
(jil jxl aIc j_)uuul j_)iulia jjjA £-"=>j -iss tffi^ jjJ^ Bjjlc. 

(J_j l_Ja >« '"■ ■■'j' i-g-Ju ^J_)fl " * JJ-^' t < ■ *"» J J ^Ixulll 
Jj UaSlj L5_jla-. >*i , n jl Si j_JI jC JlSj t AjsjJa Ala. 

jjj«-ilLj Ja_iS_)A 3 i w j; Vi jj-C. e jftL-la AjJaJ Jal jSjJI jl£ 
a_a^ . 4_jjL» <c-l_ui Jl /\*'\ i, lib Ajc j_ui (jjLij ( jJaaJb 
A j'ljn i . > "ft 4 \\\ <i* c_uS j Ja) j3_jJl U±i£ buajl (j^uLa j jjA 

1 .0 
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(?l iL-« (j^ J^?) (Jj-^l i.,>Kll fJ Aj1& JjllaJ La (jiaAJJ 
LJ -lc- (Jjl-Uj > . 1 JJ*"»" jcL-ii* (juL-uil ^ylc- lajLajlsuu 'uj 
^—aIxjI yr , fl Vifiil 1 _3_UJaj jSTl m"ij I-— C- jjJa^a ,, rt If. (jj_uil 
' '« ^j jjLoJijJ J_S jl 4 7>-> 1 PtJJ iVlll ajaJj t_Uall (jJC. 
rX*JI J ^j-oji-oiull ^ (J-aJl Ifl mill (3-liaJj ji.VI tjc- 

t JbtlLj g o , *<uJ dAil jik, jjJc- (j^<*M <~WaJl AAjj j* AjjJall 
j-jll A_m.jX<JI dIa <£jj ^ylc Aj1& jlS La ^1 L_Jall jlc 
jVI <j-J* ^J-^.^ I— AUi Clil jU tJill j Xj_ai» tlijAiuil 

. Empiricist ^£lw*V ^>jaJ ^j 

<U*J_iii>5 a_laJl %U ,Mij I jJa&J e\_«l*Jl (jia—xj (J&Jj 

A i n"i-s o (jfjJklj Motor ^ jaJ^ * ■ *i"^ * t-jL-ofrl JJ 

^a ^ ji=kj ujL-aeSn jl jikj jl£j Sensory (j^-^VW 



i.n 
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Epiglottis J-«>U jL-«I (j-^J^JJ 1 Ji' 

T^' ) Uh.iJ ^ Viclj UjSj U-aj CjJill UjL-aLmaj 

. jVI ^ <j AijjvJ! ^Vl ( Tricuspid ^la^ill 



. AjjV<^ mVI 4_uLo ,_i L-Jall ^j'uU ■> a-l*J 

^-aUI <*_J j Barbary ape l? JO* ^ "S^ i3^ 
L-jjJSj jVl £ jjII 11* ^jJoil .iSj Macaca sylvanus 

Cranial ^— a^-AaJl i_i\ M-ir.' (jjjlJL_a. ^Ju^aj 
Recurrent i-j^-^^I a»I ji 4jLJ j^j £j-£1 j nerves 
jl di±ii l*£ Ciji-oil jc Jjluwll jA laryngeal nerve 

U^— *■ (J^JJ **" lA""-^J ^ L5~ ^ tJj " l " k " 1 UJ^^)— ■"■"J' 

jj-Jc. a_jUj£ Cj^iad-u j Experimental physiology 
.fit M • • ^ju ^yk. 4^aUI pjUl 

l^i. Ijot ^jp 5Ut ^ X 1 ^1 ja. "UUti OiL j5j 
£jLaa.jpII e JA C-ulSj ( AYT _ A • A) £+■ ■ ■■< ,jj jjjja. 
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Jj i L>i»jVl ^JJ^ ^W^ LV^A^J^ 1 j) L -*^ <^ 
\ ■ <~r~- j_J j_uj Igjfl (J-oA-UlJ aJ «U_)SU& S_ i £AJ ) fl hj"> o (JjASj 
i LlaaJl AojoU tllJLSj _ Ailniflil jjiiLjLaj Lljjlj ^LJUj 

al j^a! ^.->, i.n (jVI *i*J 



i-il *ft*ti ' _ il ...^ a-Ic (Ji>-"il Lv«aj! A-^aj t-*£ (jVI (jJa. 

. Spherical trigonometry l$ jJ& 

X$i jia. J) l)j»rfali"lil <j* AUaJI ^juj-ojllaJ L-iLJaij 

JLJul ^L-UJ! SjLjsJI c£U*j o-1-u.l ( *L-k^L 
jl_Sj Magellan l£M-*j Columbus o»j^££ 

SJ jj_L ujjj. il* O^J^ 1 6?J U <>* liLJij Olal jail 
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4-J ^— S^*. Vj) Synagogue j .m * "^ 4-jIjS <_jIj£j ^ <( j 

Ja^uij 4j&aU 1aj>o (" ja^aII" jjisu Uj) Jj$JI .IjUaj 

(jr* <>J^ <J ^ J" . OS* 11 t> >*-J j^ai (>« 
«lft (.luLS Aiij . QiSati jjujIj (jiiA.UI J^a. jjJG ^| 

^Ul) O^,^^ ^u ^ s jjSill .i*J o^l J*j 
Lhtf^-^V' f^ j Martin Luther Aj 1 lPjU 4i^»_, 
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jj. A a.l -g ,^ 1 1 f»-A) (j-« ijL£ JLS (^jSjLuA ji ^c. j j 

(_>bjVl Jj-*. jl-1-0 UJj-31 (ji ^jSjLjJA ^£. j J3j 

4_jlj t ojUac <_Jj j-j£1\ jlx-a j__a (jjJ^I >£>«) 

Jl LgJL^ >J a*n3 LoaJ A O • (JaJu a ja-ii] -UaJ ja. *_i*-a JS j 
^j_< jjl — Sj t ^jj/l <^-J2k> O-wj-uu dill jl_« iliLa. O t"t ... 
Jsi&W (nJjjjO. <».J^ (jOJ 4JjLiLj| 4jL«luil AjjijjJl "OLa&l 

(-jLjuoJ ajj ,v^ l Ml y I ^_i 1 ^il/uj L^lijlLu jl^jjui j_i 

, ^JAlllj (Jil^uilt (jJ4AflLuLAll 

jj-a jf£l y^ ti ^M f jic. Jc- t>" jAjllaJ jIjI LI 
< — i -LjI j L-ajj-ai. — <=oliJI AjUaaJ aC_)9 -t5 ^aaJ jjl 
4_J V] jjMj/m mijjI jl ujImmiI^I <JLi*Jj O^-M' *-ij£j* 
^JLa. AJJ lIiI j-o fiXc i-JJ*-!! "^-S^JJ <JT^ /,Jin->l«ill <jt&J 
,jXjt C5 _lo ^_kll IJl^J IajLui <J_laj <Lik. ^Aii tillill jJc. 
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Jm3_-j cllVlj JJl jaJl elflJa) i^Vl jjJJA fjS US 

.4jCjdl AMI ^Ul jj-laJll 



U> 
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iajLu! £_& ^^ ^a E. Gibbon ^ajs* »-*^J 

LbjjS lltii (jLuii] aA9j jJ oApc (jjjS <_5-l« (jic <Juj *■ ' 

AjjLuuVI "*•* ■ -j N „'■"?■ jl 

OLil ji A_k.jJl ei_A ^j j-£ill tJ Jc. jia^u. 
L_jjLjj ^^j^-IaII (j_« aJupc jjjjl jS uJ Al Calil^yaJl 

: <^j 



(*) The Decline and Fall of the Roman Empire, Edward Gibbon, New 
York Modem Library. 

■ £*"-* J& *& (* j tfJH Turin oijJ> C& **-■* J*» (**) 
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f-C J J ) AjC. Jjji t_luil2jj l^jUl ViQulj 111 J t (jisjVl jA 

jjk ■gtjj.Ml log ,'rt ^ o jLajll j jUll j # Ajjj £■* ( jVinijI 
4_jl jl jii <_>ia_*J (_a <■■ in) jjljH-^ jl L-kjjJsJI j-aj 

jJ I jL^oj " 4-ApJl ■tilb.** im ^.uJ CitLuu jia 

^x. jj L*S, lift Aa^u jl ? *' h*^ J***} -^ ' J 1 ?^ ^^ 
' « J* 1 ^ j->%'La ; jjiLjaSLlLa j/^jn jjfrVm jh mjl 
P J "?• "^ ^^^J ' (JjAill ^>*>^ti ■A'ljtajll 4jc._)*jij (jVi^jni 
4_uij Cj-5jll /--Jj . <_Jj2iil ja^vil <t^u j« J5I jj£lu> 
yjc j JJ£l jjSUu. (jjjjikaJl ,3*-aJ jfr jjjUII J^aJI jji 
" m j£\ AJC jjj jj£j jl (jiajji-ftlli IJLA 

L^jI] t,li%IJLuilj j\*jaj (J-ajJ* 3 "'j'^ l <^4£ "^J 

J jL-^ j_- J_S ( j j\jH > j_S2u3 j ) L_k_kj iliJjUa.j 
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jj-L ^U JlxUaJl flail £ jj Ijjai <iliiJj . Ajj^jS-ji^/1 
flUJl u^Ual ^11 ^u!jl 6 JA <pL*l\ ili&J \'£*j 
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•* * * ■* 

j_jj3&i i « .^.V^ ^_J Laui j S^paJI <fiSuJ! tliajjSl 
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^jU-ill 3i iViaj s ;j n-.<: ..,yt i^Uj ijjJijll CjUKII 

jjl ■ ■■ ■ ^ '"*- Ja_ujj3-aJi j **■ '■ ' V- 4_uLaxiul 1 j " m *■! • j jVi" • 

^JLULj il^jJ ^1 I^jfrl LjLjjiaJI <4b j^ic Jfi US 

eLJu^j-Jljll j_kiJ| ^Jo JJj ii&J J^ L^o 
^jjSjJI dLo^aj frliJjVI (jic ^c-Luu AJ >« jlo ° • • • 

, Y r Ao £ . O ■ jljj^l gk..i4 ^JUaJ 
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.> rr : ^i t \zj 

\ r riVV. ; <a\*}\ 4+&A\ jJa^ 

X ^ m . : ^ial£i3l ^iLLiill -U-« 

T O • A*\ • ; Ajjaillj A-nill cL>U.}aJI vt In ui <i 

4 jp ji till aJui. <J II A., -flljJhy Li tlil j_-«j^aSI j-£j* 

Y » V • A £ • ; AjaL-ial i")lrtlim,aj 

jj-jjLa A / ^LJuaVI xj& £ • • t • « • : (IjIaJ^JI jxc 

# £ . . . / ) O . . ; jjIj j jjll JJ& 

/ ^ • « * » ; »,H -irlo Jail — uij — 4_Jj*-oJj 4jsl*_ui jlj_-« 

6 » * * * 

o ..,./>... » : s jJlill -/^j ujUajlai-JI j^c- 

: 50000 i^ljaJl^ft 
l^LJI ^.ail^U U-ISU OLJ* jcI jSj ^Ujk- ^ 

.4^1 



>t. 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



t Aj_uUJjll 4_jj&a1I ; Sjj\;<.,.yi 4jj£-o xaxq >uaJ 

' '« -^'« i AjjLo_uJl 4jill ( Qj'j'^ "^ <f&M C-lLjuJI AjjSjs 

J-£j-» l aJ-aj3Jlj (jj i nil (J-AX-* < CjL-ujla-aJI t"t\„ ml jJJ 
eLij^l <>|j-» 

/ ( LJliJ ) ^ JS j-Pj j ^IS^ jL^jI : OjljLixll 

: L*jL JiSVl oLfiill rru.h'j ^LJLi ^Lityl JUcVl 
jjaij ^1 ^Ul ^ jil jll ^ajIII JaSUJI Jl AiU^La 



Ul 
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. (^Sj-IL *^jliJI JUc^l 
• (>*** ) MJ^ 1 uAs 1 ^ 1 /( S-Wutl 



HT 
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AjjJuL-ujVI AjjSLo Jat.ijj (jC SJjIlalaJI S.lpaJI 4 UjJfijMlj 

a_lj (jjJl-S jjAuoj JuirJl KjJajM 0.1a. \>)1 CJ^LiSjuujII oifc 
JjLa.j l$jtSjS-Qj ii&Jl v_il^kl J,la. ^ ill X • O ilj ^ 
^ j^-*-" 4*iVj ml lilj-jj i o jjitiu ^JJjfl *. cV^_r ^ fl"'-' 1 * ■'"' 

4 Jjl JV I l^Jji— ii C_i_Jjj-«Jj 1 gjl& CJI J_ iiVI (_Jj1 ujj 

\ • • "i Aa_wl VI ^3j (5 j_^»aJ) j) jfill jJ«aj t4j5Ullj 
SjCJj AjLallsJl CjIjLjaII (j-o JJ1C - ■ >■ j elc^ll 1 ■ ■■!;> " I ■"-■ ■* 

jl jj— «JJ A-L-rtlill S.\) .mil ' « jl<"» 4liL)_ui «LS AJJj 

4-AJjS <ji A_j_jlill J^tSJ ' ^^i*Vl (^ik< iLjljjj t tiljLu 
JLu (g jl ■ ha II p jjAJI I^A AjLc j ^^ic tlixla JS (JJJJ^>1I 
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^-iJJ*^^ U^J ( m *- ^J ■ " *J> i-jjjx-ail ^ (jSlj t Sic j]l 

jjL^oll <jj jSj jjl*J ji J fa 'lo ll jj^ j Ljjljuail <£Lq j LuU jj 

Jua.1 jjoSJuI ^ ■ i nj j ( * Lie VI (^i><a JjSiiu jjj ^3 j ( LtJjS 

<JJ-M jj-^-^l j cWjj ■^«'' jj-jSJIj xjmsJI jj! JUS 
^1j.^ All jL?S i>. iibj 3L53 ^ S j_^S Jl j jUI 

t^SLJI ^jU"il t el jjj ija ^LS ^aaj US t AjJj^II j AjjjJI 
L>*-^JJ * Ajj AiS . ^ yi JafiUsMSj i i_)=kjliJl j t <il£illj 

I jjJu t>j^ll ?rl j— m JjcUjui) jjpS^ll jLu^l *j US 
<r 3l JI j^lJ! jUil J^uu, ^iM j t f jlill jaaill Jjty 

(j— lc Ij^l "ill j_A 4 diLijjSjll si_A |j_x (^ajjJIj 

; U jLucb IgjJLuj 

jm* ^ ^JUI S JSLj 
fJUJl ^jlc j^m S Jaljj 
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j-o <-u)ol\ f_j-l*11 4i_uJi ^ el jjjSJI ^yk J—aU. _ 

jUL«ji /JJC- 4jusI^ ' 'I7 4_l]£j C» jilo j""*- M*i..il __ 

4_J£u 2 jCf.jK yi L_^j3j5LJ! f L^ JamVi o^J - 

I j"ii>'iIj 



uj12£JI jUj) 



^JaC _ 
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« . ♦ , . — A* 



jjLJj . oo ^Jj ^UkVl U-^- a«-"Jl <J^J .X 

mJlJIj i_jjS ^ Olpl jJ _ jULuj JjLS dj^kj liSA , y 
.^111 ^1 Jj_ ^1*11 ,j& <ijjj . A 
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2002 .t_jUSJJ <*M 4*>— II *W - V*^ D-*4J 
.t • « t * juSSl t>JI Ji- jj?Jt J?>J OlrflS* . > y 
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e *!•*! 

V J** 1 

\ <*SL* 

y o i&P d*& ' d/fl tM^ 

w jiSVi >sjyi - 

X) i^JiJI ^Sa... 

t ^ J? J*" (J_H' (JO - *^ 61 ^ 

Yi (jMjil&ji ^Efl ^jijIVij 

to U "''"?• J_JJJ L *'"'' 1 ^ U"j*J , .' 

Tl jjIjjLs xjI jM (J-j*,'^.' 

Y"l (Ujviuj) y'*- " yj*, ' 

TV _pLtj^9 y ^ ■■■» J'J'J^, 1 

T^ 4-Jllull .LjLu. _ 

T 1 I>W* 

n ; <>j&^\ - 

T"i yjjlfl jIjs 
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rv ^u£jl _ 

i • CjIJjxJI 

i) 4a&J fL-jj 

ft if<4 U+i 

to kfiSud y& f UWj fkJI : ^lifl J^aifl 

IV ^U _ 

°V ILu£j ^Uc ^1 _ 

°v ^j 

"^ tjMJjLSjjjA 

"* V U^J^J 

"* ** • LHi>l>-yJ J 

' * J_>*i^*ljl 

VT< o-^A^jj'ja 1 

v< * wj^jy) 

^ ^ L^J^jU?* 

Air iXfcHiHJsP 

Ai ujjj* 

* •■».*■■■-■ i V 1^ J' *H* 
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1 * LKJ^?» 

^ Y O"^ 

W uj£ 

^r LviLoA 

IV ilyJaJl 

^ <*iu _ 

i . r r^jd] ^&ji 43slJ (fin u _ 

^«t 4juOidlj ^Jabjll .J 

>'0 cJbll ^ 

>'* M>>^» ^ 

^' A CJJ3B ^a 

> • 1 oliSJ Jc ^a 

^ Lillill ^ 

^ ) ^ Ljbjilll jIalb ^ 

^ ^ Cilcjii-ftll (j'-^H 1 Lf* 

nr ^£^i ,*u jji _ 
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\\ V S^-laJI A£Sj& £f. Jai» 

\ \ \ (r u J-> <^H Sl^V 1 V&* - 

jl ft (j— < A -i r . j i^fl (jalJP ^jW* C^jj" 1 S^!*^ — 

ixr *i>a&jyi <±&- Jt^ y^i .'j ; .-^.m> 
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«_-< „-—', 



jjjl 4-i_JaJI ji^Ljull S ,i,„l'a ^ya a | j^lLS^jJI [jifi. J-i-aL*. ■ 

i'uKi !L£,|_u]£yi L-o-^jLJI ^LuiiV .jj^l u^^l • 

'■i'jflll |_y,l^lilll (JjJjJI 'U-U'LmJ t-jll'^U ^^iukll lJajMi\ (jfl 

. tiifM^Vr^ll CLL43J3JI 




jfi$6ftAfo 



